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(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten an axis-directional 
dimension as much as possible. 

SOLUTION: This drive unit 1 for a hybrid vehicle is provided 
with an engine 10 and an electric motor 20 as a driving source, 
a transmission 30 of which the input shaft 31 is driven in 
response to driving of at least either of the engine 10 or the 
motor 20, and a clutch mechanism 40 for conducting switching 
for connection and disconnection between a fly wheel 12 fixed 
to a crank shaft 1 1 and the input shaft 31, a rotor 21 of the 
electric motor 20 is fixed to an outer circumferential side of the 
input shaft 31 to be rotated integrally together with the input 
shaft 31. and the clutch mechanism 40 is arranged between an 
outer circumferential face of the input shaft 31 and an inner 
circumferential face of the rotor 21. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The change gear of the engine and electric motor which are a driving source, and a said engine 
and said electric motor which an input shaft drives according to one of actuation at least, It is tiie driving 
gear for hybrid cars equipped with a switchable clutch device for connection and separation with the 
flywheel fixed to the crankshaft of said engine, and the input shaft of said change gear. It is the driving gear 
for hybrid cars which Rota of said electric motor is fixed to the periphery side of said input shaft so that it 
may an input shaft and really [ said ] rotate, and is characterized by arranging said clutch device between the 
peripheral face of said input shaft, and the inner skin of said Rota. 

[Claim 2] Said clutch device is a driving gear for hybrid cars according to claim 1 characterized by having 
the presser part material which forces one side of the 1st fiiction element supported at the periphery side of 
the revolving shaft which follows and rotates to the revolution of said flywheel, the 2nd friction element 
supported at the inner circumference side of said Rota, and the said 1 st fiiction element and said 2nd fiiction 
element to another side of said 1st fiiction element and said 2nd fiiction element. 

[Claim 3] Said Rota and said input shaft are connected by the connection section which extends towards the 
method of the outside of the direction of a path from the periphery side of said input shaft. It responds to the 
magnitude of the hydrostatic pressure supplied between said connection sections and said presser part 
material. The driving gear for hybrid cars according to claim 2 characterized by adjusting the pressing force 
at the time of the presser part material of said clutch device forcing either said 1st fiiction element or said 
2nd fiiction element to another side of said 1st fiiction element and said 2nd fiiction element. 
[Claim 4] Claim 2 characterized by arranging the damper which absorbs fluctuation of the running torque 
between said flywheels and said revolving shafts between said flywheels and said revolving shafts, or the 
driving gear for hybrid cars according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with an engine and an electric motor as a driving source, 
and relates to the driving gear for hybrid cars which transmits the driving force by the engine or the electric 
motor to an axle through a change gear. 
[0002] 

[Description of the Prior Art] There is a technique indicated by JP,1 1-78555,A as a Prior art. In order to 
enable it to arrange the starter motor which does not need large torque for this official report through a ring 
gear at the periphery section of a flywheel, while connecting a motor generator, a flywheel, a clutch, and 
transmission with a crankshaft in order and connecting a starter motor with the ring gear of the periphery 
section of a flywheel, ttie driving gear for hybrid cars which attached the starter motor in the engine through 
the case of transmission and housing of a motor generator is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the technique indicated by the above-mentioned 
official report, there is a problem that the shaft-orientations dimension of a driving gear will enlarge Rota, 
the flywheel, the flywheel, and transmission of a motor generator since connection and the clutch to detach 
are arranged in a different shaft-orientations location on the same £ixle. 

[0004] Then, this invention makes it a technical technical problem to offer the driving gear for hybrid cars 
which can shorten a shaft-orientations dimension as much as possible that the above-mentioned trouble 
should be solved. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention of 
claim 1 The change gear of the engine and electric motor which are a driving source, and a said engine and 
said electric motor which an input shaft drives according to one of actuation at least. In the driving gear for 
hybrid cars equipped with a switchable clutch device for connection and separation with the flywheel fixed 
to the crankshaft of said engine, and the input shaft of said change gear Rota of said electric motor was fixed 
to the periphery side of said input shaft so that it might an input shaft and really [ said ] rotate, and said 
clutch device was used as the driving gear for hybrid cars characterized by being arranged between tfie 
peripheral face of said input shaft, and the inner skin of said Rota. 

[0006] Since the clutch device is arranged between the inner skin of Rota, and the peripheral face of an input 
shaft according to claim 1 , it can constitute so that the shaft-orientations locations of a clutch device and an 
electric motor may overlap. Thereby, the driving gear for hybrid cars in claim 1 can shorten a shaft- 
orientations dimension compared with the conventional equipment with which the flywheel, the electric 
motor, and the clutch device are arranged in order. 

[0007] The 1st fiiction element supported at the periphery side of the revolving shaft which invention of 
claim 2 explains the concrete configuration of the clutch device of claim 1, and said clutch device follows 
and rotates to the revolution of said flywheel, It is having had the presser part material which forces one side 
of the 2nd fi-iction element supported at the inner circumference side of said Rota, and the said 1 st fiiction 
element and said 2nd fiiction element to another side of said 1st fiiction element and said 2nd fiiction 
element. 

[0008] Invention of claim 3 explains still more concretely the configuration of the clutch device explained 
by claim 2. Moreover, said Rota and said input shaft It is connected by the connection section which extends 
towards the method of the outside of the direction of a path fi-om the periphery side of said input shaft. The 
presser part material of said clutch device It responds to the magnitude of the hydrostatic pressure supplied 
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between said connection sections and said presser part material. It is that the pressing force at the time of the 
presser part material of said clutch device forcing either said 1st friction element or said 2nd friction element 
to another side of said 1st friction element and said 2nd friction element was adjusted. 

[0009] It becomes possible to embody more a configuration which the shaft-orientations location of a clutch 
device and the shaft-orientations location of Rota of an electric motor overlap with constituting a clutch 
device, as shown in claim 2 and claim 3. 

[0010] As shown in claim 4, in claim 2 or claim 3 ftirthermore, between said flywheels and said revolving 
shafts When the damper which absorbs fluctuation of the running torque between said flywheels and said 
revolving shafts is arranged, and the clutch device has connected the flywheel and the input shaft, even if it 
is the case where engine driving torque is changed Fluctuation of driving torque is absorbed by the damper, 
fluctuation of torque becomes is hard to be transmitted to a change gear side, and it is suitable. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below with reference 
to a drawing. The schematic diagram showing the driving gear 1 whole [ in / in drawing 1 / the gestalt of 
this operation ] for hybrid cars and drawing 2 are the sectional views showing the body of this invention. 
[0012] The engine 10 whose driving gear 1 for hybrid cars is a driving source, and the electric motor 20 
which is similariy a driving source, An engine 10 and the change gear 30 of an electric motor 20 which an 
input shaft 31 drives according to one of actuation at least, Connection and separation with the flywheel 12 
fixed to the crankshaft 1 1 of an engine 10, and the input shaft 3 1 of a change gear 30 The switchable clutch 
device 40, The output signal of two or more sensors 51 , 52, and 53 is inputted as the electric lubricating oil 
pump 60 which controls the hydrostatic pressure into a change gear 30. The control circuit 50 which 
controls the energization to an electric motor 20, and the energization to the electric lubricating oil pump 60 
based on a signal, respectively, It has the dc-battery 100 linked to a control circuit 50, and the flywheel 12, 
the electric motor 20, the clutch device 40, and the input shaft 3 1 are arranged in housing 2 so that each 
center of rotation may become the same axial center top. In addition, the change gear in the gestalt of this 
operation is an epicyclic gear type change gear generally adopted from the former, it is changing the 
combination of engagement and disconnection of two or more friction engagement elements in a change 
gear (not shown), and a gear ratio is switched. A revolution of an input shaft 3 1 is accelerated or slowed 
down in the change gear 30 interior, and a car runs by being transmitted to an axle 90 through a differential 
gear 33. 

[0013] The electric motor 20 has been arranged at the periphery of an input shaft 31, really rotated 
approximately cylindrical Rota 21, and Rota 21 while being fixed to the periphery side of an input shaft 31, 
and it is equipped with the stator 22 which comes to carry out the laminating of the silicon steel while 
having two or more lobe 22A which projects towards the method of the inside of the direction of a path, and 
the coil 23 wound around lobe 22 A of a stator 22. In addition, the periphery side of a stator 22 is being fixed 
to housing 2. The rotor shaft 32 is carrying out spline association at the periphery side of an input shaft 3 1 
that it should an input shaft 3 1 and really rotate, and this rotor shaft 32 has fixed part 32B of the shape of a 
cylinder which extends towards the shaft orientations by the side of a flywheel 12 from the outermost 
diameter of connection section 32A which extends towards the method of the outside of the direction of a 
path from the periphery side of an input shaft 31, and connection section 32A. By attaching the inner skin of 
Rota 21 in the peripheral face of fixed part 32B of a rotor shaft 32, Rota 21 and a rotor shaft 32 are fixed and 
Rota 21 an input shaft 31 and really rotates by this. The coil 23 is electrically connected with the control 
circuit 50, and the control circuit 50 is controlling the amount of energization to a coil 23, or un-energizing 
[ of a coil 23 ] based on the signal from the sensor (a speed sensor 51, the throttle opening sensor 52, shift- 
position sensor 53) which detects various conditions. 

[0014] The clutch device 40 is explained. Two or more 1st friction elements 42 in a circle supported at the 
periphery side of the revolving shaft 41 which the clutch device 40 follows the revolution of a flywheel 12, 
and rotates. Two or more 2nd friction elements 43 in a circle supported at the irmer circumference side of 
fixed part 32B of a rotor shaft 32 so that it may be arranged among two or more 1st fiiction elements 42, It 
is arranged between the 2nd friction element 43 and connection section 32A about shaft orientations, and 
has the presser part material 44 which forces the 2nd friction element 43 to the 1st friction element 42. The 
revolving shaft 41 is presenting the hollow configuration and bearing support is carried out in the inner 
circumference side at the periphery near the head of an input shaft 3 1 . The drum 45 which comes to carry 
out press working of sheet metal of the sheet metal is fixed to a rotor shaft 32 by the pin 46 by the clutch 
device 40 in a rotor shaft 32, and the facing part, and fluid-tight space is constituted between the presser part 
material 44 and a drum 45. And if the hydrostatic pressure supphed in the space between the presser part 
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material 44 and a drum 45 becomes large, the presser part material 44 will displace toward the left-hand side 
of drawing 2 , and will force the 2nd friction element 43 to the 1 st friction element 42. The 2nd friction 
element 43 and the 1 st friction element 42 carry out friction engagement, and the revolution driving force of 
a revolving shaft 41 is transmitted to an input shaft 3 1 by this. The approximate circle annular plate 47 is 
arranged at the end of a drum 45, and the spring 48 which tums the presser part material 44 to the right-hand 
side of drawing 2 , and always energizes it is arranged between a plate 47 and the presser part material 44. 
[0015] Installation of the hydrostatic pressure into the space between the presser part material 44 and a drum 
45 is explained. Oilway 31 A is prepared in shaft orientations, and the breakthrough penetrated about a 
direction vertical to oilway 31A to an input shaft 31, a rotor shaft 32, and a drum 45 is prepared in the 
interior of an input shaft 3 1 . It is constituted by this so that the hydrostatic pressure in oilway 3 1 A may be 
introduced between the presser part material 44 and connection section 32A. In addition, the hydrostatic 
pressure introduced in oilway 31A is adjusted by actuation of the electric lubricating oil pump 60 for 
adjusting the hydrostatic pressure of the change gear 30 interior. The electric lubricating oil pump 60 is 
electrically connected with the control circuit 50, and actuation of the electric lubricating oil pump 60 is 
controlled by the control circuit 50. In case hydrostatic pressure is introduced in the space between the 
presser part material 44 and a drum 45, the electric lubricating oil pump 60 rotates normally, in case 
hydrostatic pressure is discharged from the inside of the space between the presser part material 44 and a 
drum 45, the electric lubricating oil pump 60 is reversed, and a fluid is discharged to a strainer 80. In 
addition, instead of using the electric lubricating oil pump 60, while forming the pump driven with actuation 
of an engine 1 0, a solenoid valve is formed between a pump and oilway 3 1 A, and you may make it switch 
supply and blowdown of the hydrostatic pressure of a between [ a drum 45 and the presser part material 44 ] 
by switching the energization to a solenoid valve. 

[0016] The flywheel 12 and the revolving shaft 41 of the clutch device 40 are connected through the damper 

70. This damper 70 is arranged between the 1st revolution plate 72 connected with a flywheel 12 with a bolt 

71, the 2nd revolution plate 73 by which spline association is carried out at the periphery of a revolving 
shaft 41, and the 1st revolution plate 72 and the 2nd revolution plate 73, and is constituted by both the 
revolution plate 72 and the coil spring 74 which absorbs fluctuation of the running torque between 73. 
Moreover, the ring gear 13 is being fixed to the periphery of a flywheel 12, this ring gear 13 engages with 
the output shaft of the starter motor (not shown) fixed to housing 2, and revolution actuation of the flywheel 
12 is carried out by actuation of a starter motor. 

[0017] Actuation of the part concerning the main point of this invention of the driving gear 1 for hybrid cars 
of a configuration of having mentioned above is explained. When a car drives and runs only an engine 10, it 
is necessary to connect a crankshaft 1 1 and an input shaft 3 1 according to the clutch device 40. In case a 
crankshaft 1 1 and an input shaft 3 1 are connected If the force which introduce hydrostatic pressure between 
the presser part material 44 and a drum 45 through oilway 3 1 A and a breakthrough by actuation of the 
electric lubricating oil pump 60, hydrostatic pressure becomes large, and the presser part material 44 makes 
the left-hand side of drawing 2 carry out a variation rate exceeds the energization force of a spring 48 The 
presser part material 44 displaces on the left-hand side of drawing 2 from the condition of drawing 2 , and 
the presser part material 44 forces the 2nd fiiction element 43 on the left-hand side of drawing 2 . The 
fiiction engagement force occurs in each between two or more 2nd fiiction elements 43 and the 1st fiiction 
element 42 which overlap shaft orientations, and the 2nd fiiction element 43 and the 1 st fiiction element 42 
are united with this. That is, a revolving shaft 41 and a rotor shaft 32 are united, and the revolution driving 
force of a revolving shaft 41 is transmitted to an input shaft 31 through a rotor shaft 32. The driving force of 
an engine 10 is transmitted to the input shaft 31 of a change gear 30 by this, and a car runs with the driving 
force of an engine 10. 

[001 8] Next, when a car runs by actuation of only an electric motor 20, excessive driving force for the 
clutch device 40 to make a flywheel 12 and a crankshaft 1 1 driving, when the revolving shaft 41 and the 
input shaft 3 1 have connected is needed for an electric motor 20. Therefore, when only an electric motor 20 
drives, the revolving shaft 41 and the input shaft 31 are usually separated according to the clutch device 40. 
In case it is separated from the condition that the revolving shaft 41 and the input shaft 31 have connected, 
by controlling actuation of the electric lubricating oil pump 60, the drain of the hydrostatic pressure in 
oilway 3 1 A is carried out, and the drain also of the hydrostatic pressure between the presser part material 44 
and connection section 32A is carried out through oilway 31 A from a breakthrough. If the hydrostatic 
pressure between the presser part material 44 and connection section 32A falls and the force to the left 
lateral of drawing 2 of the presser part material 44 becomes smaller than the non-influence of a spring 48, 
the presser part material 44 is energized on the right-hand side of drawing 2 with a spring 48, and will be in 
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the condition that the presser part material 44 shows drawing 2 in contact with a drum 45. Thus, the force 
which forces the 2nd friction element 43 by the presser part material 44 on the 1st friction element 42 is lost, 
and the friction engagement force between the 2nd friction element 43 and the 1st friction element 42 is also 
quenched. Therefore, a revolving shaft 41 and a rotor shaft 32 are separated, and an electric motor 20 carries 
out revolution actuation of the input shaft 31, without carrying out revolution actuation of the engine 10 
side. 

[0019] Moreover, since to make both an engine 10 and the electric motor 20 drive as a driving source and 
make it run a car needs to make the driving force of an engine 10 transmit to an input shaft 31, the clutch 
device 40 connects a revolving shaft 41 and a rotor shaft 32 like the case where it is made to run a car with 
the driving force of only an engine 10. 

[0020] Since the clutch device 40 has structure arranged between the inner skin of Rota 21 , and the 
peripheral face of an input shaft 3 1 according to the driying gear 1 for hybrid cars mentioned above, it can 
constitute so that the clutch device 40 and electric motors 20 may overlap about shaft orientations. Thereby, 
a flywheel 12, an electric motor 20, and the clutch device 40 can shorten a shaft-orientations dimension by 
the shaft-orientations dimension of the clutch device 40 compared with the conventional driving gear for 
hybrid cars arranged in order about shaft orientations. 

[0021] As mentioned above, although the gestalt of operation of this invention was explained, the intention 
limited to the gestalt of the operation which mentioned this invention above may be the thing of the format 
which the flywheel 12 and the revolving shaft 41 have linked directly, without there being nothing, for 
example, forming a damper 70 between a flywheel 12 and a revolving shaft. Moreover, the change gears in 
this invention may be a nonstep variable speed gear and a synchromesh type gearing change gear generally 
adopted with a stick shift besides the epicyclic gear change gear generally used as an automatic 
transmission. ' 
[0022] 

[Effect of the Invention] Since the clutch device is arranged between the inner skin of Rota, and the 
peripheral face of an input shaft according to this invention, it can constitute so that the shaft-orientations 
locations of a clutch device and an electric motor may overlap. Thereby, a flywheel, an electric motor, and a 
clutch device can shorten the shaft-orientations dimension of the driving gear for hybrid cars compared with 
the conventional equipment arranged in order. 
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